
This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 
to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 
to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 
are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other marginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 
publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we have taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 

We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain from automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attribution The Google "watermark" you see on each file is essential for informing people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liability can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at http : //books . google . com/| 



Digitized by 



Google 



HARVARD UNIVERSITY. 




LIBRARY 

OF THK 

MUSEUM OF COMPARATIVE ZOOLOGY 



>MPAR 



f 



qiFT OF 






'::\,.Goo,u 



MAR 1 8 1924 ^4k J(_^X^3-" 



THE LABIUM AND SUBMENTUM 



IN GEETAIN 



MANDIBULATE INSECTS. 



BY 

CHARLES 0. WATERHOUSE, RE.S. 



WITH POUB COIiOUBED PLATES. 



LONDON: 
G. ijYE^ 281 FULHAM ROAD, S. W. 

1895. 
s 

[^Frice 4s.] 



Digitized by 



Google 






Digitized by 



Google 



THE LABIUM AND SUBMENTUM 



IN CERTAIN 



MANDIBULATE INSECTS. 



BY 
CHARLES O. WATERHOUSE, F.E.S. 



WITH FOUR COLOUMED PLATES. 



LONDON: 

B, G, KYE, 281 FULHAM BOAD, S.W. 

1895, 



Digitized by 



Google 




PBINTED BY TAYLOR AND FBANOfs, 
RED LION €017 RT, FLEET 8TRBST. 



Digitized by 



Google 



MOUTH-ORGANS OF INSECTS. 



During the last few years various papers and works have appeared 
which more or less touch on the homologies of the mouth-parts 
of Insects. In nearly all cases the sybmerdum is included in the 
mouth-organs as part of the labium. Most authors state that it 
represents the united cardines of the second pair of maxillae, 
without giving any distinct reason for making the statement ; 
others give reasons which are more or less unsatisfactory ; but no 
one, so far as I am aware, has demonstrated that this view is 
correct. It is therefore to a great extent with a hope of calling 
attention to this that I venture to publish some figures of mouth- 
organs, which I think will be interesting, and which tend to show 
that all the parts of the maxillae can be accounted for in the 
labium without the submentum. 

A great deal depends on the part of the labium which bears the 
palpi — the palpiger of Newman *, the hypoglottia of Jacquelin du 
Valf. This part has been much misunderstood or overlooked, 
although most entomologists, who have paid any attention to the 
subject, have regarded it as a distinct part between the mentum 
and ligula. This view I believe to be correct. 



* * Grammar of Entomology,' 1835, p. 113. 
t * Genera des Col^opt^res,* 1857, p. Ixvi. 
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The Submentum. 

The Submentum generally forms a part of the underside of the 
head, and appears like a continuation of the gula, from which it 
is seldom distinctly separated — the word submentum being applied 
to the anterior part, and gala to the posterior part by most 
authors. In this essny I apply the term submentum principally to 
the anterior part, the part which in figs. 16, 17, 20, and 22 is 
anterior to the deep fovese lettei'ed x in the figures*. In the 
larva of Corydalis (fig. 5) it is only indistinctly separated from the 
rest of the underside of the head, but in the imago (fig. 4) its 
boundaries are clearly indicated. In Silpha (fig. 17) it is some- 
what similar in general outline, but is thrust more forward. In 
Schizodaeti/lus (fig. 3) and in other Orthoptera it is of softer 
texture and less intimately connected with the rest of the head. 
It is apparently to a great extent due to this fact that it has been 
included in the mouth-organs as part of the labium, and is 
regarded, as it seems, by all authors as formed by the united 
cardines of the second pair of maxillae. It should be noticed that 
the maxillae have their bases situated in the mouth-cavity between 
the sides of the head and the sides of the submentum*, often very 
loosely hinged with the former, but closely connected with the 
latter, as I have represented in fig. 1. 

In some cases the submentum is reduced to such small dimen- 
sions as to be practically absent. In Silpha (fig. 17) it is of fair 
size ; in a closely allied genus, Necrophorus f (fig. 16), and in Anthiu 

* I do Dot find any reference to these fovese in the text-booka at hand. 
They appear to be homologous with the two slits on the underside of the head 
of CorydaliSf fig. 4, x (compare fi^. 4 with fig. 17). In Corydalis these are 
connected by a tube with two openings in front of the antennw on the upper- 
side of the head, so that one can see daylight through the head, and a fine wire 
can be passed freely through. No doubt this curious structure has been 
noticed, but I have not seen it mentioned. 

t In this insect there is a narrow strip of different colour and texture at the 
anterior border of the submentum ; this I take to belong rather to the sub- 
mentum than to the mentum, but it may be a connecting membrane. It does 
not affect the present question. 
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(fig. 20), it is more reduced; in Mantichora (fig. 22) it has 
practically disappeared. 

In the above-mentioned insects it must be noticed that the sub- 
mentum is sometimes hard, as in Corydalisy Silpha^ &c., at other 
times soft and membranous, at least in part, as in most Orthoptera. 
I npw venture to suggest that the membrane between the cardines 
of the maxillae of Bombus (fig. 26, sm) and other Hymenoptera 
may represent the submentum, the front part being chitinous and 
forming the V-shaped piece (figs. 25, 26, Z), often called " thelora^^ 
but which, as it is one piece, I propose here to call the lorum *. 
In AglaS (fig. 25, sm) this part is almost all chitinous and trans- 
versely striolate, and blends gradually in front with the lorum. 
In Panurgus (fig. 27) it is chitinous only in front, and appears to 
be in an intermediate condition, such as I should expect to find, 
in which the lorum is imperfectly formed. If the front margin 
of this were still more chitinized and a little narrower, it is not 
difficult to imagine that it might be drawn forwards and occupy 
the position of the lorum on the top of the cardines, as in Bombus^ 
Aglai fy &c Probably a careful examination of genera allied to 
Panurgus would give us the transitional forms from this genus to 
others in whjch the lorum is completely formed. 



The Mbntum. 

The men turn I regard as the united cardines of the second 
maxillae. It varies greatly in the Orthoptera, but is always of a 
more or less soft texture. In the male of Anostostoma (fig. 2) it is 
enormously developed, and is much wider than the submentum. 
In Schizodactylus (fig. 3) it is not so large. In Cyphocrania (fig. 6) 

* " The lora/* accoiding to Kirby, were two pieces, each consisting of half 
the V-shaped piece and what we now regard as the cardo of the maxilla, so 
that there was a right and left lornm. This is evidently what Kirby originally 
thought J but in a later work he defines the lora as " A machine by means of 
which the trophi were pushed forth." 

t In preparing the specimen from which fig. 25 is taken to show the striation, 
I have drawn the central piece, y, forcibly forward. 
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it is merely a narrow strip, but is still distinct. This, however, 
prepares ns to find that in many genera it has practically dis- 
appeared, as in Hierodula, being apparently only represented by a 
small triangular area in the middle (fig. 7). In the Coleoptera it 
is generally considerably developed, varies infinitely in form, but 
is nearly always of a hard texture. In some cases it closes the 
whole mouth-cavity and is the only part of the labium visible — 
Cryptodus (fig. 14). In the male of ^gus punctipennis (fig. 11) it 
not only closes the mouth-cavity but is united anteriorly with the 
epistome, so that the only way in which this insect can take any 
nourishment is by means of the apical portions of the maxillsB 
which can be slightly protruded on each side. In this insect, 
moreover, the suture which divides the mentum from the sub- 
mentum is absent, except a trace on each side. For comparison 
I have figured the mentum and submentum of u^gus platyodon 
(fig. 12), in which this suture is well marked. 

In the Hymenoptera the mentum is represented by the piece 
which Kirby called the '' fulcrum,*' but afterwards correctly, as I 
think, determined to be the mentum. This view, I find, is sup- 
ported by M. Jacquelin du Val. It is sometimes hard, as in 
Bomhus (fig. 26). It is generally more or less longitudinally 
channelled, and in some genera has a distinct tendency to divide 
where it unites with the hypoglottis — Stizus (fig. 28, g). In 
Mygnimia (fig. 30) it is considerably reduced in size and isolated, 
and in Panurgus is partly membranous ; whilst in Vespa and other 
genera it is not represented by any chitirious part. 



The Palpiger or Hypoglottis. 

This is the part that bears the labial palpi. It was called the 
palpigei* by Newman, the hypoglottis by M. Jacquelin du Val; and 
although I dislike the latter name, I feel constrained to use it to 
avoid confusion with the palpifer^ to which it only in part corre- 
sponds. It represents the stipes and palpifer of the second pair of 
maxillae united, and in my theoretic figure (fig. 1) I have indicated 
this by dotted lines and by the colours. 
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In order to understand the component parts of the hypoglottis, 
a word must first be said as to the palpifer. This is often small, 
but, so far as my observations go, it is frequently much larger than 
it appears, as it passes down the side of the stipes or behind it. Its 
boundaries are often very dofibtful, but (without entering into its 
claims to be considered a distinct part) it is to be observed that it 
is parallel to the stipes, and not anterior to it. 




If we compare half the labium of Hierodula (fig. A) with the 
maxilla (fig. B), in the same insect (omitting the cardo), it seems 
impossible tt) mistake the homologies, viz. : — i=d, y=^, A=5h-c. 
If, then, we compare h (the hypoglottis) in figs. 7, 2, & 3, we see 
most distinctly that the hypoglottis corresponds to cH-6 + 6H-c of 
the two maxillae. We have now the cardo to account for ; and if 
we had only Hierodula to guide us, one might be pardoned for 
considering the submeqtum (fig. 7) to represent the united cardines. 
We know, however, that in a large number of Insects — Hymeno- 
ptera, Coleoptera, Orthoptera, and Neuroptera — there is a piece 
between the hypoglottis and the submentum, viz. the mentum ; and 
I fail to see any reason for doubting that this represents the 
united cardines. 

In many Coleoptera the hypoglottis is very distinct, as in Silpha 
(fig. 17), for example; but, strangely enough, in a very closely allied 
genus, NecrophoruSf fig. 16 (a genus with many peculiarities), it is 
not separated from the mentum by any distinct suture, although it 
is clearly defined by a difiFerence in colour. By comparing these 
with such genera as Diccelus (fig. 19), Sphodrus (fig. 18), and Anthia 
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(fig. 21), one is able to see how it is gradually reduced until the 
palpi appear to be attached to the mentum. In Mantichora it seems 
to be represented by a small triangular piece at the base of the 
palpi, only visible from the inner side of the mentum, fig. 24 (upper 
or inner side). It is, perhaps, best seen as a distinct part in the 
Passalidse, Procuhis (fig. 15), in which it is of hard corneous 
texture, with the palpi arising as it were from its face. 

In the Hymenoptera I consider (as does M. Jacquelin du Val) 
the hypoglottis to be represented by the piece called by almost all 
authors the mentum, the central piece which from its tube-like form 
Kirby called the tubus, fig. 26, h (Bombus). 

We need not expect the division between the palpifer and stipes 
to be specially marked here ; but I believe the impressed line not 
uncommonly seen on each side of the median portion may indicate 
the suture dividing them — Bomhiis (fig. 26) and Stizus (fig. 31). 
In these what I think is the palpifer is seen for its whole length, 
but in Vespa and many other genera it is only visible in front at 
the base where the two meet (fig. 29) ; the dividing line can, how- 
ever, be seen the whole length viewing it sideways. A median 
impressed line is frequently seen and is particularly well marked 
in Stizus. 

Above I have said the labial palpi are attached to the hypoglottis. 
It may be well here to mention that in many cases the basal joint 
of the palpi is subject to considerable modification, and, as every 
systematist knows, it is often very difficult to decide the number of 
joints in the palpi. It is so in the maxillary pair, but to a much 
greater extent in the labial palpi, so that the basal joint has been 
by some entomologists treated as distinct, and called the support of 
the palpus^ and by others considered to be the homologue of the 
palpifer. In Mantichora (figs. 23, 24) these are very large, free, 
and upright, with the second joint usually held at an angle. In 
Silpha (fig. 17) the basal joint is large, but can have little move- 
ment, appearing to adhere in part to the ligula. In Lucanus 
(fig. 13) the basal joint adheres to the ligula for its entire length. 
In Staphylinus the basal joints almost unite into one, and adhere 
so closely to the Kgula that they appear like part of it. An 
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examination of a number of species has convinced me that these 
" supports " are merely imperfectly formed or modified palpal joints; 
and if I am correct in considering the hypoglottis to be composed 
of the stipes and palpifer, they cannot be the palpifers, because both 
the " supports '^ and the hypoglottis are present in Silphay &c. 
That they do not belong to the ligula is evident from the fact that 
in some cases — such as Anthia, for example — the ligula may easily 
be separated without in any way disturbing the attachments of the 
" supports '^ of the palpi. 

I have called particular attention to these basal joints, and to the 
way they sometimes adhere to the ligula, because there is something 
similar at the base of the labial palpi in Bomhus (fig. 26) and allied 
forms, so that there appears at first sight to be a small piece 
between the hypoglottis (mihi) and the ligula, and it has been 
regarded by Prof. Chatin"*^ as distinct, " la languette/' " Le 

labium est form6 comme chez les Insectes Broyeurs La 

partie basalaire, le metiton^ repond k la region sous-maxillaire 

C'est \k que s'ins6re la languette, tr^s reduite et reproduisant la 
forme propre a divers Carabides.^' From this quotation it is 
evident that the author regards this basal part of the ligula as 
equivalent to the part I call the hypoglottis in the Carabidse, fig. 19. 
He has evidently been misled by the way in which the palpi adhere 
to the ligula at the base. Compare fig. 26 with fig. 13. 



The Ligula. 

Looking at my theoretic figure (fig. 1), it will be seen that the 
ligula consists of a median portion, i, i^ (representing the lacinia), 
and lateral parts, y,y* (representing the galea). That the lacinia 
may have a separate terminal lobe is evident from Hydrous and 
Mantichora (fig. 22). The ligula, then, in its fullest development 
consists of two portions — a basal part, next to the hypoglottis, and 
an anterior part. This is very evident in many cases, as in Cyplio^ 

* ' Reclierches morpliologiques sur les pieces mandibiilaires, maxillaires et 
labiales des Ilym^nopteres.' Paris, 1887. 
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crania (fig. 6) and other Orthoptera, as well as in some Hymeno- 
ptera. In cases where the ligula consists of one piece, as in 
Palpd^es, a division seems still traceable, and in Anthia (fig. 21), 
where all the ligula is corneous, the same thing may be noticed. 
When the anterior part is divided into four lobes, as in Hierodula, 
the basal part frequently has signs of similar division (fig. 7). This 
seems to indicate that this basal part of the ligula is formed by the 
union of the basal part of lacinia and the basal part of the galea, 
as indicated by colour in the figure. This, however, is not a point 
upon which I should like to lay much stress. In many cases, where 
there are not sutures, it is impossible to indicate the limits of the 
parts. The tendency of the paraglossse to enlarge themselves at 
the expense of the ligula is shown by comparing Schizodactylus 
(fig. 3), Agroicia (fig. 9), and Acridium (fig. 10). The boundaries 
of the other parts in the last two insects are very difficult to 
determine. 
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The following are the insects referred to in this essay : — 


NEUROPTERA. 


SlLPHIDJE. 


SlALIDiE. 


NecTophorus, 


Corydalis, 


Silpha, 


Myrmelbonidjb. 


HYDROPHILIDiE. 


Palparea. 


Hydrous. 




LUOANIDJC. 


ORTHOPTERA. 






Lucanus, 


Mantid^. 


^gus. 


Hierodula. 






Passalid^. 


PHASMIDiB. 


Proculus. 


Cyphocrania. 






Dynastid^. 


LoOUSTIDiB. 


Cryptodus, 


Anostoatoma. 




Schizodactylus. 


HYMENOPTERA 


AgrcBcia. 


POMPILID^. 


ACRIDIIDiB. 


Mygnimia, 


Acridium. 


Nyssonidjb. 


COT/EOPTERA. 


^izns. 


CiCINDELIDiB. 


Vespidje. 


Mantichora, 


Vespa. 


CABABIDiB. 


APIDiE. 


Anthia. 


Panurgus, 


Diccelus. 


Aglai. 


Sphodrus. 


Bomhus. 
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The following are the letters used to denote the parts : — 





$7n. Submentum. 


a. Cardo. 




g. Mentuiu. 


b. Stipes, 




A. Hypoglottis 


c, Palpifer. 




(or palpigeiO 


d, Lacinia. 




i. Ligula. 


e. Galea. 




J, Paraglossa. 


/, Palpiia. 




k. Palpus. 



The colouring is uniform throughout, go far as the nature of the 
case will permit. Where the parts are not separated by 
gutures, the colour merely indicates the supposed region of 
part. 



PRINTED BY TAYLOR AND FJIANCI8, RED LION COURT, FLEET STREET. 



Digitized by 



Google 



!" 






NT. Horman-Fislier del ct litii . 



West, Newman. 



iinp. 



Digitized by 



Google 



1 



Digitized by 



Google 




K-Horman-Fifiiher del et litii 



Digitized by ' 



, Google 



^: 



1 



Digitized by 



Google 



m 




M.Honruua-FisKer del .etlitii . 



VfestNewnutii xnip. 



Digitized by 



Google 



Digitized by 



Google / 



26 



IV 




29 



30 



31 



M.Hormnii-Fisher cLel.etlitli 



We 8ft, Newman imp. 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



3 2044 106 203 839 





Digitized by 



Google 



Digitized by 



Google 



